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Abstract
For the past several years, a great deal of attention has been focused on the chemistry of heteroketenes with heteroatoms such as N, O, S, Se etc. Some of these organic molecules have been directly identified in interstellar and circumstellar environments by means of their rotational emission spectra. The discovery of such fascinating molecular species in remote galactic regions has provided challenge to molecular spectroscopists in different fields to generate and characterize them by using earth based laboratory techniques. The study of physical and chemical properties of these species also believed to provide valuable information on the chemical evolution of interstellar space and also on the formation of stars. Among many experimental techniques, mass spectrometry has also been proven to be a useful and versatile tool in the investigation of structures and stabilities of interstellar molecules. One of the significant features of this technique is that the source inside the mass spectrometer presents an ideal condition to mimics the interstellar environment which helps in the generation of ionic counterparts from appropriate precursor compounds, probing their connectivity by different mass spectrometric techniques and investigation of neutrals themselves. Particularly, the development of neutralization-reionization mass spectrometry (NRMS) has led to the gas phase synthesis of several highly reactive and elusive species including cumulenes and heterocumulenes (as ions and neutrals). The results of these experiments have encouraged further investigations on homologous and structural isomers of several potential interstellar cumulenes and heterocumulenes in the gas phase, providing evidence for their possible existence in interstellar clouds. 
This chapter is divided in to 4 parts: In part 1, instrumentation and methods of neutralization-reionization mass spectrometry and other tandem mass spectrometric techniques such as metastable ion (MI), collision induced dissociation (CID), kinetic energy release (KER) and introduction on computational chemistry and different theoretical methods that have been used for studying some of the ionic and neutral species investigated in this work, part 2 describes a review on the generation and characterization of previously reported organo sulfur containing molecules, part 3 deals with the present study on the gas phase synthesis and charecterization of novel thioketene (H2C2S) and minor portion of ions are present in the form of ethynyl thiol by the tandem mass spectrometric experiments and high level theoretical calculations. The 70 eV electron ionization of thiophene (C4H4S), 1-Propane thiol (C3H8S), and thiirane (C2H4S) generates m/z 58 ions of composition [H2,C2,S]+.. The CID mass spectra of these ions are consistent with the thioketene connectivity H2C2S+.. Neutralization-reionization mass spectra (NRMS) of these structurally characterized ions confirmed that the corresponding neutral analogue, hitherto unknown thioketene and minor portion of the ions are present in the form of ethynyl thiol (H2C2S)+. are stable in the rarefied gas phase. The relative, dissociation, and isomerization energies for the ions and neutrals studied at B3LYP/6-311G(d,p), G2 and G2(MP2) levels are used to support and interpret the experimental results.
Part 4 deals with the present study on the gas phase synthesis and charecterization of novel mercapto thiocarbonyl (HCS2) by the tandem mass spectrometric experiments and high level theoretical calculations. Electron ionization (70eV) of ethyl carbomyl methane dithioate (C4H7S2NO) generates m/z 77 ions of composition [H,C,S2]+. From tandem mass spectrometric experiments, DFT and ab initio calculations, it is concluded that these ions have the structure of mercapto thiocarbonyl HCS(S)+. The calculations predict that mercapto thiocarbonyl ion is separated by high-energy barriers from its isomers. NR mass spectra of these structurally characterized ions confirmed that the corresponding neutral analogues, mercapto thiocarbonyl HCS(S). is stable in the rarefied gas phase. The relative dissociation, and isomerization energies for mercapto thiocarbonyl ions and neutrals studied at B3LYP/6-311G(d,p) and G2/G2(MP2) levels support the experimental results.


